INTRODUCTION
============

The use of fine needle aspiration cytology (FNAC) in the investigation of lymphadenopathy has become an acceptable and widely practised minimally invasive technique, which is safe, simple, rapid and relatively pain-free. FNAC is highly cost effective and accurate as a first line investigative technique with differential diagnoses including reactive hyperplasia/inflammatory conditions, granulomatous disorders and malignancy, stratifying cases requiring further investigations, surgical intervention or clinical follow-up. We report our experience of 22 cases of granulomatous inflammation diagnosed by FNAC.

MATERIAL AND METHODS
====================

Patients with superficial nodes were referred to a Head and Neck clinic for physical examination and further assessment. Routine FNAC was performed by the attending pathologist. Aspiration of superficial enlarged lymph nodes was performed free hand using a 23 G needle mounted on a Cameco handle. Both air-dried and wet-fixed slides were prepared. The air-dried smears were immediately stained with Speedy-Diff (Clin-tech) and the adequacy of diagnostic material assessed. Results of FNAC were available on the day of examination.

Granulomata are recognised cytologically by observing aggregates of histiocytes with, and without, associated multinucleated giant cells. ([figures 1](#fig1){ref-type="fig"} *&* [2](#fig2){ref-type="fig"}) A dirty necrotic background would suggest caseation and possibly tuberculosis. In cases where an infective aetiology was thought likely, needle washings were sent for bacteriological culture and sensitivity. If TB was suspected, an additional sample was sent for culture and slides were also stained with auramine-rhodamine or Ziehl-Neelsen methods to detect acid fast bacilli (AFB) directly.
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The eventual diagnosis of granulomatous inflammation by FNAC was confirmed either by surgery and/or by clinical investigations. In addition to cytological or histological features, patients suspected of TB had positive culture of Mycobacterium tuberculosis. The diagnosis of sarcoidosis was based on the generally accepted diagnostic criteria: clinical picture and chest x-ray findings compatible with sarcoidosis, elevated serum angiotensin converting enzyme (ACE) and lysozyme, skin test (Kveim and Mantoux test) and response to treatment with steroids. Patients suspected of toxoplasmosis had IgG and IgM toxoplasma antibodies assayed by micro-enzyme-linked immunosorbent assay (ELISA) method.

RESULTS
=======

Between September 1995 and June 2001, 22 patients had the diagnosis of granulomatous inflammation made by FNAC at the Belfast City Hospital. Seven patients were male and 15 female; and the mean age of diagnosis was 54 years. All patients presented with a palpable lesion, which was usually enlarged cervical lymph nodes (n=19) or nodes elsewhere \[in breast and axilla\] (n=3). Fourteen out of 22 (64%) had their diagnosis confirmed through histological assessment. The eventual diagnoses based on surgical biopsy and clinical investigations were as follows: four cases of Hodgkin\'s disease, two cases NHL, five cases of TB, two cases of toxoplasmosis, one of sarcoidosis, four of benign/reactive and four unknown.

MALIGNANT LYMPHOMA
==================

Six cases (20%) were reported as malignant lymphoma: four Hodgkin\'s disease and two NHL (one B-cell, one T-cell lymphoma). All six cases had the diagnosis confirmed by excisional biopsy. One patient was previously diagnosed with Lennert\'s T-cell lymphoma and had a recurrence of disease one year later, proven on FNA cytology of cervical lymphadenopathy. This patient subsequently moved to Scotland to have further treatment and follow up. The other five patients were diagnosed primarily on FNA. FNA suggested features of lymphoma, and in four patients surgical excision biopsy was undertaken which confirmed the diagnosis of malignant lymphoma. These four patients underwent chemotherapy and have remained well. One of them returned to his home in Scotland to have further follow-up and treatment.

INFECTIVE AGENTS
================

Four of the five patients diagnosed with tuberculous lymphadenitis on FNA presented with enlarged lymph nodes as the only clinical finding. All cases responded well to anti-tuberculous therapy. One of them was a student from the Indian subcontinent and aspirate culture for Mycobacterium tuberculosis was positive. Another patient was a 33 year old lady from China with recurrent neck lymphadenopathy which started discharging milky fluid that grew TB on aspirate culture. Another patient had no previous BCG vaccination and had been consuming un-pasteurised milk shortly before symptomatic presentation. In all cases, FNA aspirates cultured positive for TB.

The two cases of toxoplasmosis, had the typical FNAC features including presence of follicular hyperplasia with secondary germinal centres rich in macrophages, presence of groups of epithelioid cells and presence of monocytoid histiocytes,[@b21],[@b22] the diagnosis was confirmed with positive IgG and IgM antibody titres. The lymphadenopathy in both patients disappeared during their follow-up, and both have remained asymptomatic.

SARCOIDOSIS
===========

One patient was diagnosed with sarcoidosis in our series. The patient was previously diagnosed with sarcoidosis following positive ACE level, Kveim-Stilzbachs test and Mantoux test one year previously. The FNA of lymph node findings were characteristic, with epitheliod non-caseating granuloma and occasional multi-nucleated giant cells. The patient was started on a course of steroid to which she had a good response. (after five days, her lymphadenopathy disappeared).

UNKNOWN CAUSE
=============

In four patients, the precise cause for the granulomatous inflammation was not established. Of these, three patients were clinically unfit for surgical excisional biopsy due to severe co-morbid factors and the ancillary tests did not reveal any obvious cause. All three patients subsequently died of causes unrelated to granulomatous lymphadenitis. One patient refused further follow-up and investigation and decided to discharge herself against medical advice.

BENIGN/REACTIVE CAUSE
=====================

In four patients, the ancillary clinical investigations and excisional biopsies were reactive. On clinical follow-up in these patients, the lymphadenopathy had disappeared and the patients have remained well and have subsequently been discharged.

DISCUSSION
==========

The well-defined role of FNAC in the investigation of lymphadenopathy has previously been studied.[@b1],[@b2] In the context of granulomatous disorders, the possible aetiology is wide and the use of FNAC with other ancillary tests (microbiological, immunohistochemical, radiological, biochemical and special staining techniques) is useful for obtaining a definitive diagnosis. The algorithm shows a useful classification of the aetiology of granulomatous lymphadenopathy.

FNAC as a first line screening method has been recommended in suspected malignancy.[@b2],[@b3] The presence of granulomata in an aspirate may indicate the presence of a neoplastic process. The background cell population needs to be scrutinised if a malignant lymphoma is suspected. Granulomata may be encountered in both Hodgkin\'s disease and non-Hodgkin\'s lymphoma, particularly T-cell lymphoma.[@b4] Hodgkin\'s lymphoma is characterised by the classic Reed-Sternberg cells in a background of sarcoid-like granulomata, reactive lymphoid cells and occasional eosinophils.[@b5],[@b6],[@b7] Occasionally, lymph nodes containing metastatic carcinoma may also show features of granulomata. Previous reports have been described in metastatic nasopharyngeal carcinoma, seminoma and malignant melanoma.[@b8],[@b9] Histologically, non-caseating granulomata composed of epithelioid histiocytes with multinucleated giant cells are seen, but these can be indistinguishable from granulomatous inflammation from other causes. A series by Khurana *et al* [@b10] highlighted the difficulties encountered in making a definitive diagnosis of malignant neoplasm that mimics, or occurs, in association with granulomata.

Granulomatous inflammation found in lymph nodes draining carcinomas is a recognised phenomenon.[@b10],[@b11],[@b12] Such phenomenon are reported in pulmonary small cell carcinoma,[@b13] malignant melanoma,[@b9] papillary thyroid carcinoma,[@b14] gastric carcinoma,[@b15] and rhabdomyosarcoma.[@b16] This has been suggested to be either a response to necrotic material [@b12] or an immunological T-cell mediated hypersensitivity reaction to cell surface antigens.[@b17],[@b18],[@b19] However, the precise mechanism is largely speculative as the exact tumour or host factors that enable such a response remain unknown. We agree with Lui *et al* [@b20] in their pragmatic approach of diligent examination of FNAC slides combined with ancillary clinical, serological and imaging investigations in the drainage areas to identify any occult malignancy.

A suspicious clinical history of TB (pyrexia, night sweats, recent travel to endemic areas, no previous BCG vaccination) coupled with positive aspirate, blood, sputum or urine tests for AFB and good response to anti-tuberculous therapy supports the diagnosis of TB. One disadvantage is the inherent delay in culture result, but it is anticipated that as polymerase chain reaction and other amplification techniques become more common, detection time for the organism will shorten, improving the value of FNA in clinical practice.[@b21] The typical FNAC features of toxoplasmosis include the presence of follicular hyperplasia with secondary germinal centres rich in macrophages, presence of groups of epithelioid cells and presence of monocytoid histiocytes have been previously described.[@b22],[@b23] A combination of FNA features with positive serological testing and history of animal contact, as in the two patients here, gives the diagnosis of toxoplasmosis and thus avoids unnecessary surgical excision.

Sarcoidosis is a disease of unknown aetiology that can be characterised by the histological hallmark of epitheliod non-caseating granulomas, usually accompanied by multinucleated giant cells. The World Association and Other Granulomatous Diseases (WASOG) diagnostic criteria for sarcoidosis include that granulomata present in two or more organs with no agent known to cause a granulomatous response identified.[@b24] Although there is no single gold standard test, the important role of FNAC in histological diagnosis and its underutilisation was highlighted by Tambouret *et al*.[@b25] We agree with the authors that FNAC used in conjunction with clinical findings, radiological and laboratory investigations can be a cost effective method.

CONCLUSION
==========

A significant number of cases of FNAC diagnosed granulomatous lymphadenitis have an identifiable underlying causal pathology. Our experience suggests that FNAC combined with clinical correlation is useful as a first line investigation. The high specificity of the technique helps to single out those that need further investigation or biopsy. It is also highly cost effective in the diagnosis of relapse in patients with malignancies.

###### 

Biopsy site, histological and clinical diagnosis of 22 patients with FNA cytologically diagnosed granulomatous lymphadenitis.

  No   Sex   Age   FNA Site   Histology                     Clinical diagnosis
  ---- ----- ----- ---------- ----------------------------- --------------------
  1    F     91    Neck       Not done                      Unknown
  2    F     67    Neck       Granulomatous lymphadenitis   Unknown
  3    F     40    Breast     Not done                      Unknown
  4    F     84    Neck       Not done                      Unknown
  5    F     52    Neck       Not done                      Benign reactive
  6    F     86    Neck       Granulomatous lymphadenitis   Benign reactive
  7    F     36    Neck       Granulomatous lymphadenitis   Benign reactive
  8    F     22    Breast     Granulomatous lymphadenitis   Benign reactive
  9    M     60    Axilla     Hodgkin\'s                    Hodgkin\'s
  10   M     43    Neck       Not done                      Hodgkin\'s
  11   M     77    Neck       Hodgkin\'s                    Hodgkin\'s
  12   M     17    Neck       Hodgkin\'s                    Hodgkin\'s
  13   M     85    Neck       NHL                           NHL
  14   F     61    Neck       NHL                           NHL
  15   F     39    Neck       Granulomatous lymphadenitis   Sarcoidosis
  16   F     65    Neck       Granulomatous lymphadenitis   TB
  17   F     69    Neck       Granulomatous lymphadenitis   TB
  18   F     48    Neck       Granulomatous lymphadenitis   TB
  19   F     33    Neck       Not done                      TB
  20   M     33    Neck       Not done                      TB
  21   F     60    Neck       Granulomatous lymphadenitis   Toxoplasmosis
  22   M     27    Neck       Not done                      Toxoplasmosis
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